Introduction
Hundreds of thousands of people are envenomed and tens of thousands are killed or injured by snakes throughout the world every year [1] . Snake envenomation in domestic animals also occurs frequently [2, 3] and has been reported in dogs [4, 5] , cats [6, 7] , horses [8, 9] , sheep [10, 11] , and cattle [12] . Snakebite injuries can be diagnosed by their appearance in small animals such as dogs and cats because of the two distinct scars caused by the fangs. However, these wounds are rarely found in cattle due to their thick skin, hair coats, and quantity of subcutaneous fat [13] . Therefore, snakebites may be undiagnosed in many cases.
In Japan there are two common venomous snakes. The Japanese pit viper (Mamushi, Gloydius blomhoffii) is one of the most common venomous snakes in Japan [14] , belonging to the family Viperidae and sub-family Crotalinae (pit vipers). A habitat of Japanese pit viper is in areas between 30°N and 46°N and the another common one (Habu, Yellow-spotted pit viper, Protobothrops flavoviridis) is on only Okinawa
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Case History
A 6-month-old male Japanese black calf showed sudden anorexia and swelling of the mandible; the animal died eight days after the onset of symptoms. The clinical findings are described below (Table 1) . On Day 1, the mandibular swelling was observed ( Figure 1A ), but there were no structural abnormalities or injuries in the oral cavity. Body temperature was recorded as 41.5°C, and ptyalism was noted ( Figure  1B) . The owner saw a mamushi at front of the paddock in this case although he had not seen the situation that the mamushi bit the calf, and more he saw at near the paddock on several occasions. Therefore, we diagnosed the wound caused by the snakebites tentatively. The calf was treated with antibiotics (Mycillin, Streptomycin [12, While standing, the animal was examined with a portable ultrasonographic device (HS-101V, Honda Electronics Co., Ltd., Toyohashi, Japan) using a linear probe (5 MHz) on Days 1, 5 and 8. On Day 1, the examination of the swollen mandibular surface revealed echogenic fibrous structures surrounded by comparatively echogenic and homogeneous fluid approximately 1 cm deep to the facial surface ( Figure 2A ). The deeper subcutaneous tissues included heterogeneously echogenic structures, in which small accumulations of the hypoechoic fluid were scattered throughout the subcutaneous tissues. On Day 8, the structure of the subcutaneous tissues was unrecognizable except for the approximately 1 cm-thick superficial echogenic layers and was replaced with a hypoechoic fluid in the space between the superficial subcutaneous layers and the muscle tissues ( Figure 2B ). The appearance of the muscle layer and the fascia was normal. The fluid contained significant purulent exudate.
We could not obtain the owner's consent for a pathological necropsy despite offering informed consent in detail. Instead, we conducted a simplified necropsy, which consisted of only macroscopic examination. The necropsy confirmed severe necrosis from the subcutaneous tissue to the fascia. Two wounds observed about 2.5 cm apart on the cervical skin were consistent with snakebite ( Figure  3A ). The necrosis of the subcutaneous tissue layer extended over the pharynx ( Figure 3B) . A fistula leading to the pharynx filled with hemorrhagic, purulent exudate was observed. Moreover, significant numbers of Trueperella pyogenes organisms were isolated from the fluid and affected area by previously reported protocol from reports by Ishiyama, et al. and Merlino, et al. [18, 19] . The bacterium was identified by simple visual detection on two well chromogenic and blood agar plates (CHROMagar Orientation and 5% sheep blood agar plate, KANTO CHEMICAL CO., INC., Tokyo, Japan).
Discussion
On Day 1, the animal lost its appetite suddenly due to a mandibular swelling. The animal was treated with streptomycin and dexamethasone. Its vigor and ruminal motility were acceptable for the treatment with the corticosteroid, although the ultrasound revealed suspicious cellulitis. Dexamethasone is a useful drug for treatment of edema and also has the potential to alleviate the symptoms of wound infections [20, 21] . In this case, although the situation provided the tentative diagnosis as the venomous snakebites case on day 1, antivenoms and a tetanus toxoid vaccine were avoided due to potential complications, including fatal anaphylactic shock [22, 23] . The calf had vigor and ruminal motility, therefore the animal was treated without those drugs. On Day 2, the swollen region expanded to the dewlap and the lethargy and anorexia progressed. The antibiotics were switched to cefazolin, a cephem-based antibiotic with strong efficacy against Gram-positive bacteria, which are frequently isolated from wound infections in cattle. On Day 5, steroid administration was discontinued as the swelling of the lower jaw and dewlap region gradually subsided and the animal had a bit more vigor and appetite. However, on Day 6, severe edema stretching from the lower jaw to the dewlap recurred. Cefazolin was then replaced by ceftiofur, which is useful for contaminated wounds such as foot rot [24] . Unfortunately, on Day 8, the animal died. Though we speculated the cause of death to be dyspnea secondary to aspiration, the necropsy revealed that necrosis of the pharynx filled with hemorrhagic, purulent exudate led to the death of the calf.
The venoms of the family of Crotalinae especially can cause local tissue damage, paralysis of a nerve, systemic hemorrhages and myotoxicity, acute renal failure, or complex symptom of these. In this case, no renal failure, liver dysfunction, or sepsis from the poisoning was observed. This is likely because 50% of snakebites are dry bites, meaning no venom is injected [25] . In many cases, severe subcutaneous soft tissue infections such as NSTIs are often the result by dry bites by animals, including snakes [26] . The definitive diagnosis requires the detection of snake venom despite specialized examination of livestock animals.
Cellulitis is a common form of soft tissue infection, especially in the cases of animal bites. The ultrasound findings of cellulitis vary according to the site and severity of infection. In general, cellulitis is characterized to including a spread of the swollen region, increasing echogenicity of subcutaneous tissues. Cellulitis reveals a variable appearance like a cobblestone (it's called a cobblestone sign) depending on the amount of fluid around the fascia, the degree of subcutaneous edema [27] . In this case, the ultrasound revealed the cobblestone appearance on Day 1 and Day 5. On Day 8, the ultrasound also revealed detachment between the subcutaneous tissue and the muscle tissue with rapid enlargement due to inflammation of the affected area. The results of ultrasound imaging were consistent with cellulitis accompanied by necrosis of the deep fascial layer. Thus, ultrasonography could provide the essential information needed to diagnose and treat the animal. 
Physical findings
The lower jaw was swelling
The lower jaw and cervical region were swelling
There was edema from the lower jaw to dewlap region
There was edema from the lower jaw to dewlap region There was indurated edema of the lower jaw The excessive saliva secretion was observed
The saliva secreted more excessively
The saliva secretion was slightly decrease The saliva secretion was slightly decrease The changes in the subcutaneous tissues were confirmed by simplified necropsy, and in this case were diagnosed as necrotizing cellulitis. The most important diagnostic feature of NSTIs is the identification of the subcutaneous tissues or fascial planes [28] . Ultrasound in humans is imperative for identification of subcutaneous tissue and fascial planes when a wound requires surgical intervention. In this calf, T. pyogenes was isolated in large numbers from the affected area. T. pyogenes was renamed [29] and is a common Grampositive bacteria implicated in mastitis, abscesses, pneumonia, and lymphadenitis in many domestic animals [30] . It is probable that T. pyogenes is responsible for the necrotizing cellulitis seen in this case. Similarly, Bancroft-Hunt, et al. reported necrotizing fasciitis in a bull due to infection with A. haemolyticum, which is closely related to T. pyogenes [31] .
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Conclusion
We speculate that a Japanese pit viper is responsible for the symptoms that developed in this calf. This case exhibited ultrasound findings characteristic of Japanese pit viper bite wounds, namely the presence of necrotizing cellulitis. The same diagnosis could be made by ultrasonography as was revealed by necropsy. This case report provides valuable clarification about the use of ultrasound imaging of snakebites in cattle. The observation of snakebite scars is difficult in many cattle due to the thickness of their skin and the occurrence of dry bite cases. In addition to ultrasound, detailed blood tests and pathological findings should be included for more accurate diagnosis.
